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Abstract
Waste management has been greatly impacted by efforts to stop the COVID-19 pandemic's spread
as well as restrictions on business operations, transportation, and the manufacturing industry. In
particular during the COVID-19 pandemic, waste management is crucial for human growth and
health consequences. The vital service offered by the waste management industry makes sure that
the odd piles of rubbish that pose health dangers and accelerate the development of COVID-19 are
prevented. In this study, we observe lockdown and social separation measures to determine the
effect of COVID-19 pandemic on trash management. We discovered that waste production
increased in all nations that used remaining at home as a social distancing strategy. Efforts to
reduce plastic pollution have been thwarted by the proliferation of single-use products and panic
buying, which have increased production and consumption.
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Introduction
The COVID-19 pandemic containment measures as well as limitations on corporate operations,
transportation, and the manufacturing sector have had a significant influence on waste
management. Waste management is essential for ensuring human growth and health outcomes,
especially during the COVID-19 pandemic. The crucial service provided by the waste management
sector ensures that strange mounds of trash are avoided, as they pose health risks and hasten the
development of COVID-19. To ascertain how the COVID-19 pandemic will affect waste
management, we monitor lockdown and social segregation procedures in this study. In all the
countries were staying at home was utilized as a social distancing tactic, we found that waste output
increased. The expansion of single-use products and panic buying, which have raised production
and consumption, have hindered efforts to limit plastic pollution. It has been reported that the use
of plastics has increased during the lockdown period because of social isolation efforts to stop the
spread of COVID-19. This development has policy ramifications. Plastics have a risky and costly
lifespan from extraction to disposal. According to reports, plastic refineries enhance the exposure
to harmful chemicals, which improves health outcomes like mortality, morbidity, and disability
adjusted life years. As a result, increased usage of plastics during lockdown and stay-at-home drills
acts as a conduit for infections of human and animal origins, hence accelerating the spread of
disease. Over a million synthetic face masks and gloves reportedly dumped on streets are already
polluting communities. Prior to the COVID-19 pandemic, the waste management industry already
faced difficulties, with over two billion people lacking access to garbage collection and over three
billion lacking access to waste disposal. Because of this, the COVID-19 pandemic and its
associated social exclusionary policies exacerbate an already troubled industry. Due to lockdown

and social segregation measures, hotels, restaurants, and other food-related businesses have closed,
forcing people indoors and outside.

Literature Review
In Sarkodie and Owusu’s (2021) “Impact of COVID-19 pandemic on waste management”, the
authors reiterated that as the COVID-19 epidemic continues to grow and have a greater influence
on economic development and health implications, there was a global need for the management of
waste from families, medical facilities, and toxic waste to be treated as an essential public service.
Because of this, the potential damage to the environment and the risks to people’s health that could
be presented by a COVID-19 pandemic will be significantly reduced. Guidelines for containing
the spread of COVID-19 through waste management that were suggested by the authors include
the incineration of residual waste (tissues, handkerchiefs, and similar organic and packaging
waste) at temperatures close to one thousand degrees Celsius to ensure the virus’s safe and
complete destruction.
Sustainable waste management is a priority for the UN Environment Program, and this action is
in line with that mission. COVID-19 has alerted people all over the globe to the environmental
risks associated with the contamination of plastics brought about by their careless usage of
disposable items.
Due to the extensive use of PPE, such as face masks, researchers should focus on creating
ecologically friendly PPE, such as biodegradable face masks, gloves, and overalls, to hasten the
agenda toward sustainable production and consumption while lowering environmental costs. One
piece of such equipment is a face mask.
The paper evaluated the effectiveness of lockdown and social separation protocols to assess the
impact of the COVID-19 pandemic on waste management and found that countries where staying
at home as a measure of social separation was prevalent produced more rubbish than other nations.
Single-use items and the phenomenon of panic buying have contributed to a surge in production
and consumption, undermining attempts to reduce plastic pollution. Despite this, a number of
countries have passed laws to safeguard employees and the environment from the hazards of waste
processing.
In Haque et al.’s (2021) “Coronavirus disease 2019 (COVID-19) induced waste scenario: A
short overview”, the authors aimed to provide a projected scenario of the current garbage
production, possible waste management methods, and future implications of major waste
categories and the waste industry during the pandemic period in light of the pandemic situation in
Bangladesh, the following considerations were suggested by the authors:
i.

To address the problems related with COVID-19 hazardous waste, the relevant authorities
should investigate alternate alternatives (such as industrial furnaces, cement, and brick
kilns).

ii.

Significant recycling and other response strategies (such as reusable PPEs) against SUP
and PPE-induced plastic and microplastic contamination in the land and water to mitigate
“secondary health and environmental consequences”

We have learned from this pandemic that the current model for waste management infrastructure,
which is based on the concept of "take-make-dispose," must be replaced with a model for a circular
economy, in which garbage is transformed into a valuable resource, and this paper reaffirms this
idea.
Further, the current worldwide crisis has compelled analysis of the various AI modeling
possibilities available to the waste management sector. Because AI-based waste management
modeling techniques can accurately project the potential amount of waste generation, the waste
sector of a nation, on scales ranging from the level of a city to the level of a region, can design and
operate an effective waste management system for a given circumstance, like the COVID-19
pandemic. All thanks to AI's powers, we can make this happen.
In Yousefi et al.’s (2021) “Municipal solid waste management during COVID-19
pandemic: effects and repercussions”, the authors carried out a systematic review to determine the
effect that COVID-19 has had on garbage production and the management of municipal solid
waste. Three databases were searched using the search terms “covid 19, coronaviruses, and
garbage.”
Following these inquiries, 56 publications were chosen to provide data on waste production and
management throughout the 2019–2021 COVID-19 pandemic. Based on the evidence presented,
it appears that COVID-19 affected both the total amount and the composition of municipal solid
waste. Waste recycling, medical waste management, the amount and type of litter, and the
distribution of trash are all significantly impacted by COVID-19.
It was investigated how the coronavirus pandemic would affect the way in which municipal trash
was handled. This disorder has been confirmed to produce growing quantities of medical waste in
every investigation. China has seen a 350% increase, India an 82% increase, and Iran a 62%
increase in this trash.
Multiple studies have found that variations in the total volume of medical waste can be attributed
to regional considerations. Population density, local patient ratios, variations in disease severity,
healthcare facilities, and the number of patients admitted with COVID-19 are all factors that define
a certain region.
With fewer individuals using public and recreational spaces, trash has also decreased. However,
improper disposal of face masks and plastic gloves has contaminated the marine environment and
raised the risk of viral transmission via microplastic sources.
Inducing people to move to outlying secondary villages for the duration of a self-imposed
quarantine can change their behavior. This contributes to a rise in rural rubbish pileup. It is
imperative that the waste management process be modified in response to the pandemic impacts
of COVID-19 in order to reduce the risk of disease transmission to workers, the general public,
and the environment.

Negative effects of the COVID-19 pandemic on waste management include an uptick in general
garbage production, a rise in the percentage of trash that is plastic, a drop in the amount of garbage
that is littered, a sharp rise in the amount of trash that is medical waste, the creation of infectious
trash outside of healthcare facilities (in homes with a sick or self-quarantined person), and a low
recycling rate.
In light of COVID-19's fears about the virus's potential for spread, recycling and other activities
have been halted or banned. There are serious safety issues about using standard garbage truck
accessories like compactors due to the potential for airborne virus transmission. Waste
management has been modified as a direct response to the COVID-19 pandemic. Some examples
of such modifications include decreasing the amount of time rubbish is stored and switching from
an open dump to an incinerator for the disposal of infectious waste.
In Filimonau’s (2021) “The prospects of waste management in the hospitality sector post
COVID-19”, the author analyzed the effects of the preventative and protective measures taken
against COVID-19 on the production of food and plastic waste in the hospitality industry, using
evidence from a wide range of academic and non-academic sources.
Both academic and nonacademic sources were used to compile the evidence. Timelines are
considered with the consequences, which are categorized as either immediate or long-term
(immediate, short-term and medium-term perspective). The research provided guidelines for how
the hospitality sector might better handle garbage in the wake of a pandemic. The hotel sector
could do more to promote regional food production and alternative food distribution networks in
order to reduce food waste.
The effectiveness of the integration depends on cooperation between businesses in the hospitality
industry and other participants in the food supply chain. If the industry is serious about cutting
down on plastic waste, it needs to adopt "green" technologies. It is the responsibility of the
government to enact policies that will promote and ensure the success of such an investment.
The paper finds that these measures are critical for the hotel industry's continued expansion in the
face of future catastrophic occurrences like climate change, and not just in the context of the
COVID-19 pandemic. These measures are significant not only because of the COVID-19
pandemic, but also on their own merits. By examining the institutional and organizational
conditions needed for the efficient use of these methods, this paper emphasizes the opportunities
for further research on the topic.
The author argues that the pandemic highlights the importance of hotel sector people preparing for
any future calamities and that climate change is a devastating event that must be monitored owing
to its detrimental effects on the hotel industry. There needs to be an increased focus on making the
worldwide hotel sector more resilient and flexible in the face of inevitable future crises.
Instead of buying single-use plastic items, hospitality businesses can look into investing in more
sustainable options, such as plant-based or reusable flatware. The hospitality sector would do well
to innovate its approaches to the procurement of food by creating ecologically friendly and
disaster-response-capable business models. Possible foundations for these cutting-edge methods

include alternate food networks and streamlined food supply chains. Government funding and the
dedication of hotel management over the long term are essential for the adoption of such forwardthinking business strategies.
Given the potential for integration in AFNs and SFSCs, and now that COVID-19 has come and
gone, additional study is needed to assist the hotel industry in becoming more environmentally
friendly. The elements that influence corporate cooperation in the context of food and plastic waste
management should be better understood by consulting hospitality managers, caterers,
wholesalers, farmers, and other players in the food supply chain. There are recycling centers, firms
that process food leftovers, and food banks all around the country (for plastic waste). Researching
how alterations in social distance laws, dietary preferences, and cleanliness norms have influenced
consumer spending is essential.
The conceptual part of the work is probably the most fundamental problem, as scientists had a hard
time making accurate predictions about the COVID-19 pandemic because of its unpredictability
and uniqueness. This study sought to fill this gap by investigating how the hospitality industry's
approach to waste management has evolved since the pandemic and how it plans to adjust to future
catastrophic events such as climate change.
The scientific community lacks data on COVID-19 and its short- and long-term effects on the hotel
business, therefore the precise amount of this effect is unknown with any precision. The study
aimed to fill in some of the blanks by drawing on the limited resources provided by the general
press, the specialized press, and the ever-expanding body of academic literature.
In Benson et al.’s (2021) “COVID pollution: impact of COVID-19 pandemic on global
plastic waste footprint”, the authors examined the probable repercussions of plastic contamination
and calculates the environmental footprints of the plastic waste generated worldwide during
COVID-19.
Daily global production of plastic garbage has surged to an estimated 1.6 million metric tons since
the epidemic. It is estimated that the worldwide COVID-19 pandemic has resulted in the daily
disposal of approximately 3.4 billion facemasks and face shields.
The comprehensive data analysis they performed indicated that COVID-19 would hinder the
decades-long international effort to lessen plastic litter's contribution to environmental
degradation. Because governments are trying to revive the economy by helping businesses survive
the epidemic, there is hope for the revival of companies that make reusable or non-plastic personal
protection equipment (PPE).
The unexpected onset of such a massive pandemic has led to an intolerable surplus of plastic
biomedical waste. This expert opinion is meant to back up the implementation of dynamic waste
management systems to curb the amount of plastics that polluted the environment during the
COVID-19 epidemic.
Current estimates place daily production of single-use personal protective equipment (facemasks)
at 1.6 million tons/day; this equates to approximately 3.4 billion facemasks or face shields being
thrown away every day as a result of the COVID-19 pandemic, according to the authors. Since

Asia is home to more people than any other continent, it stands to reason that it would also throw
away the most face masks daily (1.8 billion). This would be followed by Europe (445 million),
Africa (411 million), Latin America and the Caribbean (380 million), North America (244
million), and Oceania (22 million).
We as a species and marine life face an immediate threat from this, as it has the potential to worsen
the existing problems with plastic pollution. Seafood is a favorite source of protein for many people
throughout the world, but there is a risk to human health from eating it if non-biodegradable
personal protection equipment produced from plastics is improperly disposed of. In addition,
microplastics found throughout the environment and marine ecosystems may act as infection
spreaders. Entanglement and the intentional, unintentional, or indirect ingestion of latex gloves
pose a significant threat to the health and survival of marine animals like fish, turtles, beach
seagulls, sea turtles, whales, and other marine mammals.
In Tripathi et al.’s (2020) “Challenges, opportunities and progress in solid waste
management during COVID-19 pandemic”, the authors reiterated the shift in the pattern of waste
generated by homes, streets, and especially hospitals and quarantine centers as a result of pandemic
that interrupted people of all ages from going about their regularly scheduled activities.
Personal protection equipment, such as masks, gloves, and hand sanitizers, among other items,
have become increasingly commonplace among frontline workers in a variety of industries,
including healthcare, banking, retail, waste management, and more recently, gaming.
Moreover, as a result the worldwide lockdown, waste collection and recycling have significantly
decreased, leading to an increase in trash; hence, it is crucial to develop a comprehensive strategy
for handling solid waste while the pandemic is predicted to endure.
Part-time or rotating staff was another method employed to keep the recycling center operating at
almost its capacity, although this required frequent maintenance to prevent the accumulation of
waste, and reusable masks that can be sterilized multiple times were also chosen as a viable
alternative to using disposable masks.
The authors argue that the existing degree of awareness among the populace is the most crucial
condition for wisely navigating the current scenario. A major factor in the unusual rise in the total
number of infections is the virus's ease of transmission from person to person, which has
completely disrupted the lives of millions of people in a short period of time and caused some
countries to close their borders and stop international travel to control the influx of patients.
The sheer volume of patients meant that hospitals and isolation units produced a lot of potentially
infectious garbage. A lot of trash has been produced due to the surprisingly high demand for
personal protective equipment kits, masks, hand sanitizers, gloves, and similar products. Several
countries had to implement preventative measures to slow the spread of the virus, and the study's
findings indicated that residents, in addition to collectors, are responsible for garbage management
and should pay special attention to ensuring the safety of frontline workers, while also disinfecting
the trash bag and letting trash sit for at least 72 hours before final disposal.

Governments have enacted strict and flexible regulations regarding waste disposal in response to
the impact of current conditions on waste collection and disposal, all with the goal of preventing
the spread of viruses through the solid waste produced by households, COVID patients living in
self-isolation, and a lack of waste management infrastructure.
In Kulkarni and Anantharama’s (2020) “Repercussions of COVID-19 pandemic on
municipal solid waste management: Challenges and opportunities”, the authors discussed the
factors that contribute to the spread of illness during solid waste processing as well as the effects
that an increase in medical waste will have on current municipal waste treatment and disposal
infrastructure.
The authors provided a range of approaches to managing medical waste treatment and disposal in
light of the challenges and opportunities presented by the Covid19 outbreak, drawing on previous
research on pandemic and disaster waste management, and laying out the future scope of work that
will be required to achieve sustainable waste management during and after pandemics.
Researching medical waste management in a few developed and developing countries during the
worldwide natural experiment that was the COVID-19 outbreak was crucial due to the importance
of the management of municipal solid waste in public health service that requires the authorities'
prompt attention during and after the pandemic.
The study's primary focus was on the many types of rubbish created by the COVID-19 pandemic
and their impact on the already-in-place systems for handling municipal solid trash. This research
has brought to light the possible risks of SARS-CoV-2 transmission associated with these actions
and offered risk-mitigating methods for managing municipal solid waste, such as decentralized
waste management and its incorporation into the existing system.
In addition, the study contributed to the body of knowledge by assessing how governments in both
wealthy and developing nations dealt with the increased demands placed on their medical waste
management infrastructure as a result of the epidemic. Despite the COVID-19 epidemic, the study
laid the groundwork for future studies on the topic of sustainable management of municipal solid
waste.
Public services and operations will also require adaptation and reaction as the world responds to
exceptional behavioral, socioeconomic, and environmental changes in order to address the threats
posed by the COVID-19 pandemic. Some of the factors that the authors suggest should be
considered include the availability of staff, the economic repercussions, and the need for temporary
storage and reduction facilities.
In Kalantary et al.’s (2021) “Effect of COVID-19 pandemic on medical waste
management: a case study”, the authors revealed from their research that during the Covid-19
pandemic, both the production of medical waste and the content of waste were altered, and given
that the researchers made use of a total of five medical centers made up of two private hospitals
and three public ones as case studies, data gathered through an interview method revealed that
medical waste was collected and analyzed by hospitals and then sorted into five distinct groups

based on their contents, and as a result of the pandemic, hospitals across the country produced an
extra 0.95-3.51 kg of medical waste per bed per day.
There was also a 9 percent rise in the amount of infectious waste relative to overall medical waste
since there were more patients in the infectious ward, and more staff members were required to
wear protective gear.
However, due to advances in disinfection technology, hospitals are now able to safely manage
rising volumes of potentially infectious medical waste, even as these volumes have contributed to
an overall increase in waste, and the likelihood of disease transmission from the waste mass has
diminished as a result the daily cleaning of Covid-19 trash in addition to infectious garbage from
other wards.
However, the opposite is true, as the risk of contamination and illness from medical waste is
increased when there are no designated bins for disposing of gloves and face masks.
Conclusion
There is an urgent global appeal for waste treatment from homes, medical facilities, and toxic
waste to be considered as an essential public service given the COVID-19 pandemic's expanding
spread and impact on economic development and health outcomes. As a result, the potential risks
of the COVID-19 pandemic on environmental sustainability and health effects will be lessened.
Guidelines for containing the spread of COVID-19 through waste management include treating
residual waste (tissues, handkerchiefs, and similar organic and packaging waste) in incineration
plants at a temperature near 1000 degrees Celsius to ensure the safe and complete destruction of
the virus. This is in accordance with the United Nations Environment Program's commitment to
ensuring sustainable waste management. Due to plastic pollution brought on by the irresponsible
use of single-use plastics, COVID-19 has made the environment vulnerable to several risks. Due
to the widespread use of personal protective equipment like face masks, future research should
concentrate on creating environmentally friendly and biodegradable protective gear like gloves,
overalls, and face masks to advance the cause of sustainable production and consumption while
lowering environmental costs.
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